previous lesion studies may have missed that particular
The lesions in the dorsolateral band were generally limited to the target area, forming a bilateral strip of part of the entorhinal cortex. The present study thus examined the ability of rats to recall spatial information damage beneath the rhinal fissure and the postrhinal border (Figures 1 and 2 ). The lesions always extended after lesions that specifically targeted the dorsolateral band and compared their performance to that of animals into the intermediate band, but the ventromedial band was spared. The lesions generally involved both superfiwith sham lesions or lesions in the ventromedial band.
cial layers II and III and deep layers V and VI, although the damage to layers II and III was usually larger. The Results damage was generally more extensive in the dorsocaudal part of the band than in the ventrorostral part. The Lesions Aimed at the Dorsolateral Band The first aim of the study was to determine whether lesions covered 38.8% Ϯ 3.5% of the area of the entorhinal cortex as measured in the unfolded maps (mean Ϯ spatial memory requires the dorsolateral band of the entorhinal cortex. A total of 124 rats were trained to SEM; range, 9.8%-56.1%). The border between damaged and healthy tissue was sharp, implying that the asymptote in a conventional reference memory task in the Morris water maze. Within 36 hr after the last training density of intact neurons within the spared parts of entorhinal cortex was within the normal range. session, the rats received N-methyl-D-aspartate (NMDA)-induced excitotoxic lesions in the dorsolateral band or Most dorsolateral lesions caused some additional damage to the adjacent parts of the perirhinal or postrhisham lesions. Recall was tested on a probe trial 7 days later. This part of the study was conducted in five replicanal cortices, and in the overlying temporal cortex around the cannula tracks (Figure 1 ). from the dorsolateral group because of extensive hippothe platform remained unavailable for 60 s ( Figure 3A) . Most rats showed a strong bias toward the platform campal damage. Two were excluded because the entorhinal cortex was essentially spared on one side, and position during the search period, spending an average of 43.6% Ϯ 2.0% of the search time within a circular five rats were taken out because the most posterior brain sections (containing the dorsocaudal portion of zone around the platform (mean Ϯ SEM). The zone covered 12% of the pool surface. The rats were ranked, the medial entorhinal cortex) were lost when the brains were cut. Among the remaining animals in the dorsolatmatched, and assigned to surgery groups according to the proportion of time they spent in the platform zone. eral group, five had additional damage only in the perirhinal cortex. Three animals had some damage in the postThe effect of the lesions was tested on a second probe trial 7 days after the surgery ( Figure 3B ). While the shamrhinal cortex as well, mostly in the anterior half. Six animals had minor lesions in the subiculum or CA1 of operated animals continued to search at the training location (38.0% Ϯ 3.0% in the platform zone), those with the ventral hippocampus, in addition to some damage to the perirhinal or postrhinal cortices. Behavioral results lesions in the dorsolateral band displayed no memory of the target location, spending only 8.7% Ϯ 2.9% of were first analyzed separately for these three subgroups, but in the absence of any detectable behavioral total search time in the circular zone, which was no more than the time they spent in the corresponding zones of differences, the subgroups were subsequently combined.
the three other quadrants. Thirteen of the 14 rats with lesions in the dorsolateral band had swim times near All rats learned to approach the platform within ‫01ف‬ s during the 6 days of preoperative training (Supplemental chance level (range, 0%-16.1% in the target zone; the expected time with a nonbiased search pattern would Figure S1A at http://www.neuron.org/cgi/content/full/ 45/2/301/DC1/). The escape latencies decreased quickly be 12%). One outlier spent 41.2% in the target zone (rat 10951; 26.0% lesion). This rat had less damage to the to ‫02ف‬ s during the first 2 days and then decreased slowly during the remainder of the pretraining phase. On dorsocaudal pole than other rats in the dorsolateral band group ( Figure 2B ; see posterior end of the unfolded day 7, retention was tested on a probe trial during which sham group was prepared in which the needle was low- The present study aimed to determine whether the entorhinal cortex is necessary for the acquisition and retenbut no group ϫ quadrant interaction (F Ͻ 1). During subsequent reversal training, the escape latencies detion of a hippocampal-dependent spatial reference memory task. We showed first that lesions that included creased equally in the two groups [ Figure 8C The rats were killed with an overdose of Equithesin and perfused were collected at 50 Hz (Axona Ltd., Herts, UK). A probe trial with the platform unavailable for 60 s was conducted at the beginning intracardially with saline and 4% formaldehyde, and the brains were stored in formaldehyde. Frozen sections were cut coronally (30 m) of day 7. The rats were released from the pool side opposite to the platform. All rats were allowed to escape on the platform at the end and stained with cresyl violet. Every second section from the posterior end of the cerebrum to the anterior end of the entorhinal cortex of the trial to prevent extinction. Time spent in a circular zone around the platform was compared with time in corresponding zones of the was placed under a microscope attached to a Leica DC200 camera. Images were grabbed and merged by Adobe Photoshop (version other pool quadrants (zones of 35 cm radius, each covering 12% of the pool surface). Only rats that spent Ͼ20% of the search time 9), and outlines of the entorhinal cortex and the lesion were traced in Photoshop or, for the illustrations, in Corel Draw (version 11). in this zone were operated and tested further (106/124 rats). These rats were ranked, matched, and assigned to the different surgery groups according to the proportion of time they spent around the Unfolded Maps platform.
Unfoldings of the entorhinal cortex were prepared according to procedures described previously (Insausti et al., 1997). For convenience, the lateral border of the entorhinal cortex in each section Surgery was mapped onto a straight line, and sections were unfolded onto Within 36 hr after the probe trial on day 7, the rats were anesthetized straight lines perpendicular to the line that represents the lateral with Equithesin (pentobarbital and chloral hydrate; 1.0 ml/250 g border. Lesions were mapped onto the surface of layer II and body weight), and lesions of the entorhinal cortex were made by mapped only when they included layer II or III. Lesions in layers V and bilateral injection of NMDA (Sigma). NMDA was dissolved in phos-VI are described in the text but were not included in the unfolding. In phate-buffered saline (pH 7.4; 0.1 M) and injected with a 1 l Hamilcase the borders of the entorhinal cortex were not obvious because ton syringe mounted to the stereotaxic frame. Lesions in the dorsoof lesions, we estimated them on the basis of corresponding seclateral band of entorhinal cortex were made by infusing 0.03-0.04 tions in nonlesioned animals. We did not differentiate between cyl NMDA over 10-20 s at nine stereotaxic positions in each hemitoarchitectonically defined subdivisions within the entorhinal cortex. sphere, using bregma, midline, and dura at anteroposterior 1.0 and All unfoldings were represented as individual files in Corel Draw mediolateral 1.0 as references for the anteroposterior, mediolateral, (version 11). The outlines of all complete maps were grouped, and and dorsoventral injection coordinates, respectively (Table 1) . A an average unfolding was created. On this unfolding, a schematic subset of these coordinates was used also for perirhinal and postrhirepresentation of the three parallel bands in entorhinal cortex was nal control lesions, except that NMDA was injected more dorsally indicated (Figures 2 and 7) . All individual maps were subsequently than for the entorhinal lesions (Table 1) 
